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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A cerium and a zirconium content multiple oxide which are a multiple oxide which exceeds 20 % of the 
weight to total weight, and contains 95 or less % of the weight of zirconium oxide and a cerium content rare earth metal, 
and are characterized by 900 degrees C of things for which specific surface area shows more than 10m2/g when it heats 
for 5 hours. 

[Claim 2] A manufacturing method of a cerium according to claim 1 characterized by performing a production process 
calcinated above at least 300 degrees C to this precipitate after mixing a solution containing cerium ion and zirconium 
ion, and an aqueous ammonia solution, an ammonium bicarbonate aqueous solution or an oxalic acid aqueous solution 
and preparing a cerium and zirconium content compound salt precipitate, and a zirconium content multiple oxide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cerium which has the elevated-temperature endurance which is 
available to the catalyst for exhaust gas clarification, the ceramics, etc., and was especially excellent in them, a 
zirconium content multiple oxide, and its manufacturing method. 
[0002] 

[Description of the Prior Art] Conventionally, cerium oxide is used in large quantities as the catalyst for exhaust gas 
clarification, ceramics, etc. For example, in the catalyst field, oxygen is absorbed under an oxidizing atmosphere, and 
improvement of the rate of purification to HC-CO-NOx which is an exhaust gas component etc. is performed using the 
property of the cerium oxide of emitting oxygen under reducing atmosphere, and it is used for conductive ceramics like 
a solid electrolyte etc. in the ceramic field using the property of said cerium oxide. Such conventional cerium oxide is 
manufactured by the method of adding oxalic acid or ammonium bicarbonate in the nitrate solution or hydrochloride 
solution of a cerium, and usually washing, drying and calcinating the settlings obtained a ** exception etc. 
[0003] However, since it will become still smaller if the conventional cerium oxide manufactured by said method etc. 
has a small specific surface area and is heated especially to an elevated temperature 800 degrees C or more, it has the 
defect that engine performance, such as elevated-temperature endurance, deteriorates greatly. Moreover, it is not known 
about the cerium and zirconium content multiple oxide which have the outstanding elevated-temperature endurance, 
either. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, especially the purpose of this invention is to offer the new cerium 
which has the outstanding elevated-temperature endurance, a zirconium content multiple oxide, and its manufacturing 
method. 

[0005] Especially another purpose of this invention is to offer the manufacturing method which can prepare often 
[ repeatability ] and easily the cerium and zirconium content multiple oxide which have the outstanding elevated- 
temperature endurance. 
[0006] 

[Means for Solving the Problem] According to this invention, 20 % of the weight is exceeded to total weight, it is a 
multiple oxide containing 95 or less % of the weight of zirconium oxide and a cerium content rare earth metal, and 900 
degrees C of ceriums and zirconium content multiple oxides which are characterized by specific surface area showing 
more than 10m2/g are offered when it heats for 5 hours. 

[0007] Moreover, according to this invention, after mixing a solution containing cerium ion and zirconium ion, and an 
aqueous ammonia solution, an ammonium bicarbonate aqueous solution or an oxalic acid aqueous solution and 
preparing a cerium and zirconium content compound salt precipitate, a manufacturing method of said cerium 
characterized by performing a production process calcinated above at least 300 degrees C to this precipitate and a 
zirconium content multiple oxide is offered. 
[0008] This invention is further explained to details below. 

[0009] Zirconium oxide and a cerium content rare earth metal of the amount of specification are included, a cerium and 
a zirconium content multiple oxide (a multiple oxide 1 is only called below) which have the elevated-temperature 
endurance of this invention exceed 20 % of the weight to total weight, and 95 or less % of the weight, a content rate of 
this zirconium oxide exceeds 20 % of the weight preferably, and they contain it 80 or less % of the weight. Under the 
present circumstances, if engine performance cannot fully be demonstrated but 95 % of the weight is exceeded when a 
content rate of zirconium oxide is 20 or less % of the weight, specific surface area will become small. Moreover, a 
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content rate of said cerium content rare earth metal has less than 20 - 80 especially preferably desirable % of the weight 
less than 5 to 80% of the weight to total weight. In the multiple oxide 1 of this invention, said cerium content rare earth 
metal may contain other rare earth metals other than a cerium which is an indispensable component, such as neodium 
and PURASEOJIUMU, and, as for a content rate of these other rare earth metals, it is desirable that it is 0.1 - 50 % of 
the weight to total weight as an oxidation rare earth metal. 

[0010] Moreover, as for the multiple oxide 1 of this invention, it is desirable after 800 degrees C and 5-hour heating for 
specific surface area after outstanding elevated-temperature endurance, i.e., 900 degrees C, and 5-hour heating to be 
more than 50m2/g especially preferably that what is necessary is just to show more than 10m2/g more than 30m2/g. 
Especially as a method of measuring said specific surface area, although not limited, it can measure by desirable well- 
known method, for example, specific-surface-area automatical measurement equipment made from micromeritics, a 
trade name "2200-02 Mold", etc. Moreover, although especially a configuration of a multiple oxide 1 is not limited, it is 
desirable that they are a globular form, a cube mold, etc., for example, and, as for particle size, it is desirable that it is 
0.1-0.5 micrometers. 

[001 1] In order to prepare the multiple oxide 1 of this invention, a solution which contains cerium ion and zirconium ion 
first, an aqueous ammonia solution, an ammonium bicarbonate aqueous solution, or an oxalic acid aqueous solution is 
mixed, and a cerium and zirconium content compound salt precipitate are prepared. A solution which can obtain a 
solution containing this cerium ion and zirconium ion by a method of mixing for example, a cerium-nitrate aqueous 
solution and a zirconium-nitrate aqueous solution etc., and contains other rare earth metal ion, such as neodium ion and 
PURASEOJIUMU ion, if needed in this case can also be mixed, concentration of a solution containing this cerium ion 
and zirconium ion - each ion - oxide conversion -- carrying out ~ desirable ~ 30 - 200 g/1 - especially - desirable - 
the range of 50 - 100 g/1 - it is ~ moreover, the blending ratio of coal of cerium ion and zirconium ion, and other rare 
earth metal ion that carries out addition mixing if needed further - a weight ratio as an oxide - desirable - 5-80:20- 
95:0-50 - it is 20-80:80-20:0-20 especially preferably. Furthermore, concentration in a case of using said aqueous 
ammonia solution is desirable, concentration in a case of using especially 1-2 Ns of l-1.5Ns, and ammonium 
bicarbonate aqueous solutions preferably is desirable, and concentration in a case of using 100 - 150 g/1 and an oxalic 
acid aqueous solution preferably especially 50 to 200 g/1 is the range of 50 - 60 g/1 especially preferably 50 to 100 g/1. 
Moreover, as for a mixed rate of a solution containing said cerium ion and zirconium ion, and an aqueous ammonia 
solution, an ammonium bicarbonate aqueous solution or an oxalic acid aqueous solution, 1:1-1:2 are desirable 
respectively at a weight ratio. Under the present circumstances, compound salt precipitate obtained is for example, a 
compound hydroxide etc. 

[0012] Subsequently, although the multiple oxide 1 of this invention can be manufactured to said precipitate by 
performing a production process preferably calcinated in 300-400 degrees C 300 degrees C or more at least, after 
hydrothermal processing etc. carries out said precipitate beforehand if needed, said baking production process can also 
be performed. This hydrothermal processing can be carried out with the usual autoclave etc., and it is desirable for 
temperature in that case to be 100-135 degrees C, and for a range of the processing time to be 0.5 - 1 hour. When said 
burning temperature is less than 300 degrees C, it is hard to become an oxide. Moreover, as for firing time, it is 
desirable to carry out for 1 to 10 hours. 

[0013] Although the multiple oxide 1 obtained according to a manufacturing method of this invention can also be used 
as it is, a rare earth nitrate etc. can also be added and used for it, for example, and it is [ specific surface area ] desirable 
that more than 20m2/g is shown. 
[0014] 

[Effect of the Invention] Since the cerium and zirconium content multiple oxide of this invention have elevated- 
temperature endurance, they are replaced with conventional cerium oxide and are very useful in the catalyst field and 
the ceramic field. Moreover, in the manufacturing method of this invention, the cerium and zirconium content multiple 
oxide of this invention which have the outstanding elevated-temperature endurance can be easily manufactured with 
sufficient repeatability. 
[0015] 

[Example] Although an example explains this invention to details further below, this invention is not limited to these. 
[0016] 

[Example 1] A high grade cerium-nitrate solution (triple-purpose metal industrial stock type company make, 99.9% of 
purity) is dissolved in water. The cerium ion and zirconium ion content solution which were prepared, which dissolved 
and prepared the zirconium-nitrate solution (the first rare earth element incorporated company make, 99% of purity) in 
water at 0.1071. of cerium-nitrate aqueous solutions of cerium oxide concentration 350 g/1 and which mixed 33ml of 
zirconium-nitrate aqueous solutions of 25 % of the weight of zirconium oxide (Zr02) concentration, made Zr02 25 % 
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of the weight to the multiple oxide, and were made into multiple oxide concentration 50 g/1 were prepared. 
Subsequently, in 11. of obtained solutions, addition mixing of the 11. of the ammonium bicarbonate aqueous solutions of 
ammonium bicarbonate concentration 150 g/1 prepared independendy was carried out, and a cerium and 80g of 
zirconium content compound carbonate precipitate were obtained. Subsequently, the obtained sediment was calcinated 
at 300 degrees C for 5 hours, and the cerium and 50g of zirconium content multiple oxides of specific-surface-area of 
90m 2/g were obtained. Moreover, after heating 900 degrees C of this multiple oxide for 5 hours, when specific surface 
area was measured, it was 25m2/g. Furthermore, the content rate of the zirconium oxide in said obtained multiple oxide 
was 25 % of the weight. 
[0017] 

[Example 2] Instead of the ammonium bicarbonate aqueous solution, the cerium and the zirconium content multiple 
oxide were manufactured like the example 1 except having carried out addition mixing of the 11. of the 1-N aqueous 
ammonia solutions. The specific surface area after the obtained cerium and a zirconium content multiple oxide heat 900 
degrees C for 5 hours was 27m2/g. Moreover, the content rate of the zirconium oxide in the obtained multiple oxide was 
25% of the weight. 
[0018] 

[Example 3] Instead of the ammonium bicarbonate aqueous solution, the cerium and the zirconium content multiple 
oxide were manufactured like the example 1 except having carried out addition mixing of the 11. of the 40 g/1 oxalic 
acid aqueous solutions. The specific surface area after the obtained cerium and a zirconium content multiple oxide heat 
900 degrees C for 5 hours was 23m2/g. Moreover, the content rate of the zirconium oxide in the obtained multiple oxide 
was 25 % of the weight. 
[0019] 

[Example 4] A zirconium-nitrate solution is dissolved in 100ml of cerium-nitrate aqueous solutions with a cerium oxide 
concentration of 350g [/L ] which dissolved in water and prepared the high grade cerium-nitrate solution at water. 33ml 
of prepared zirconium-nitrate aqueous solutions of 25 % of the weight of zirconium oxide (Zr02) concentration and 
12.5ml of nitric-acid neodium aqueous solutions of oxidation neodium concentration 200 g/1 which dissolved in water 
and prepared nitric-acid neodium were mixed, and the cerium ion, zirconium ion, and neodium ion content solution 
which made Nd 203 5 % of the weight to the multiple oxide 25% of the weight, and made Zr02 multiple oxide 
concentration 50 g/1 to the multiple oxide were prepared. Subsequently, in 11. of obtained solutions, addition mixing of 
the 11. of the ammonium bicarbonate aqueous solutions of ammonium bicarbonate concentration 150 g/1 prepared 
independently was carried out, and a cerium, a zirconium, and 160g of neodium content compound carbonate precipitate 
were obtained. Subsequently, when the obtained sediment was calcinated at 300 degrees C for 5 hours, 50g of the 
ceriums, zirconiums, and neodium content multiple oxides of specific-surface-area of 90m 2/g were obtained. 
Moreover, after heating 900 degrees C of this multiple oxide for 5 hours, when specific surface area was measured, it 
was 3 lm2/g. Furthermore, the content rate of oxidation neodium of the content rate of the zirconium oxide in said 
obtained multiple oxide was 5 % of the weight 25% of the weight. 



[Translation done.] 
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